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(54) MEHTPH«yrA AAA PA3AEJ1EHH« CycnEH3Hfl 
(57) 

H3o6peT8wne OTHOCMTCH k o6opyAosaM*io 
flfifl pasflefieHHH cycneHani* h moxcbt 6t>rrb 
wcnonb30B8HO Ann omhctkh ctcnhwx boa. 
L4eHTpn4>yra aitnioMaeT xopnyc w 
/CTanoareHHt»(f b mom poTop, ooctohimh"? H3 
HisnwMflpa h ceraaHNwx c hum c aeyx ctodoh 
GonbLLinMn ooMoaaHKBMH yceMenHbix KOHyCOB 
Oahh K3 hhx HveeT okhs lym Bbirpy3K* 
rpy6oflncnepcH0i3 e£paKi4nn TBepflov* cfcasw a 
ftpyroif - oKHa ann Bbirpy3KH BbtcoKOflMCnepCHOi* 
{JjpaKUtiti TBepflovi tpaaw. B poTope KoaxcuaJibHO 
pacnonoMcew ujhbk, coflepjttamuft nojiw* 
6apa6aw m ynpen.neHHbie Ha hsm bhtkh onnparw. 
MacTM uiMexa, pacnonoxceHHwe a xonycax 
poTopa, MMSiOT npoTMBononowcHoe HanpaB/ieHtie 
bktkob cniipajiM. Bmtxm cnnpafm wa MaCTM 
wnatca, pacnonoi«8HMo8 a MHfiHHApe, 
abino/iHBHbi c HanpaB/i8MneM HaBwBKM Taxoii xce, 
lot? h na Macru tunetta BHyTp* yceMeHHoro 
Konyca c 0KH8MM flnn Bbtrpy3KH 
BbicoKOAMcnepcHo^ cppaxqun. fluaMerp 
6anbUiero ocHOBaMMR yceMewHoro icoHyca c 


oxwaMM flnn Bwrpy3KH rpygoAHcnepcHoH 
<t>paKUKn weHbtija finaMeipa mwHHApa. Porop 
cwa6>KeH Tpy6ofl nurawnn n ycTpotfcTBOM a™ 
OTaofla (fiyraTa H3o6peT6Hne o6ecneMneaeT 
noewiiieHne CTenewn waccufpumum TaepAofi 
0asbt no cTenenn ancnepcHocw * chh>k8hm6 
3HaprarnMecxnx saTpaT na TpaHcnop-mposaMne 
ocaAKa. 1 in cjs-ntai, 2 nr. 
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(54) SUSPENSION SEPARATING CENTRIFUGE 

(57) Abstract: 

FIELD: units for separation of 
suspensions; sewage treatment. SUBSTANCE 
proposed centrifuge has housing with rotor 
mounted inside it, housing consists of 
cylinder and truncated cones mounted on 
either side by their larger bases One cone 
is provided with ports for discharge of 
coarse dispersed fraction of solid phase, 
other cone has ports for discharge of highly 
dispersed fraction of solid phase. Coaxially 
located in rotor is screw feeder provided 
with hollow drum and turns of spiral secured 
on it. Parts of screw feeder located in 
cones of rotor have opposite direction of 
spiral turns. Turns of spiral on part of 
screw feeder located in cylinder have same 
direction of turns as those on part of screw 
feeder inside truncated cone with ports for 
discharge of highly dispersed fraction 
Diameter of larger base of truncated cone 
with ports for discharge of coarse dispersed 


fraction is lesser that diameter of 
cylinder Rotor is provided with feed pipe 
and centnfugate discharge unit. EFFECT: 
enhanced degree of classification of solid 
phase by degree of dispersivity; reduced 
power requirements for transportation of 
[ 2 cl, 2 dwg 



o 


-2- 


kl3o6peT6Hne othocktch k ycipoitcTaaM ann 
pa3ASji9H«B cycneH3nfl n m otter 6biTb 
HcncyibSOBaHo ana OTfle/ieHMti TBepAofi ifcaabi ot 

JKHfiKOf!, HanpMMep &TIB OHUCTKH CTOMHblX BOfl 

UeHTpuc&yrn nenpepbiBHoro aef^cTBMH co 
tiiHSKOBOfl Bbifpy3K0it ocaflKa Hamn* WKpoxoe 
npuMeHeH^e Ann paaflerteHun cycnen3ni* c 
HapacTBopuMotf mepna$ cpBaoti 

XapaKrepHOfl ocooeHHocrbio sthx 
i^eHTpadpyr aanseTCH HauMM^e 
HenepcJJopHpQsaHHoro poropa c KoaKcuaribHO 
pacnojiowaHHWM BHyTp* Hero ujhokom Potop u 

WH6K BpatHaiOTCB B OAHy CTOpOHy, ho c 

paanbiMM cKopocTdMn, scneACTBue Mero nine* 
TpaHcnopT^pyer oopasoBaBWHiicH ocaao* 
Bflonb poTopa x pasrpyaoHHbiM omaM 8 
aaBMcwMocTM ot soM6MHaLs«vi HanpaaneHHst 
nepeMeu^eHHR b porape ooaAKa * cycneH3nu 
pa3flenflK5T t^eHtpucpy™ npoTHBOTOMHbse, xoraa 
ocaAOK flBMweTOH HaacTpeMy noroicy eycneH3nw 
h npaMOTOHHwe. Koraa 3th HanpaBJieHHH 
coanaaaioT 

i/lsaec-ma ueHTpvitfcyra ana pa3aeneHna 
cycneH3ni* npOTMBOTOHHOfl KOHCTpyKqun, 
KOTOpan BicnwMaeT xopnyc, pOTop 
KunHHAPo-KOHM'jecKofl djopMbt, wh«k ana 
BbifpyaKu ocaaxa. BbtnonHenHbttf 8 suae nonoro 
6apa6ana oo cnupa/ibio, Tpy6y nuTaHufi ana 
noflaMM cycneHSHH b ueHTpacpyry, pa3roHHoe 
ycTpoflcTBO, a Taxwe oxwa pna Bbirpy3xn 
TBepaoS cpaabi, a raotce cnnBHbie okhb ppa 
BUBoaa (fcyrara (Centrifuges for soiids 
(Liquid separation KHA HumboWt Wedag Postf 
910457 D-5Q0Q Koln 91 Federal Repablik of 
Germany). 

B aaHHOfl KOHcrpyKLinn cycneHsnfl, 
noflaaaewan no rpy&e nuraHUR b poTop. Tener x 
cnnBHbiM OKH3M, pacnonoweHHbiM so3ne 
ujupOKoro KOHi^a poropa. a oceswaa Taepaafl 
$asa TpancnopTupyeTcfl UJHeKOM a 
npoTd8onono*HQM HanpaaneHUM, K 
HeAocrarKaw Taxofl ueHTpudpyrn cneAyer 
orwecTn HeawooKO© xaMecrao pa3Aar»HMH 
wnflKOti u TsepfloCi *aa b cbhsh c BSMynnBaHneM 
rpaHcnopTMpyeworo WH8K0M ocaflxa 
cycnetanetf, Asuwyiaeitasi HascrpeMy ocaflKy. 

Man6onee 6n*3xo« k M3o6pereHnto no 
TexHwecKOtH cyiMHOCTM w AOCTuraeMOMy 
3cpd»irry BBJiseTcn u,eHTpwd3yTa Ann 
paaAS^eHwn cycneH3na, axnioMaioiaan xopnyc, 
ycTaHoaneHHbifi e hbm poTop, cocrosinna H3 

U,KJlHHApa H CBB3aHHbl(H C HUM C AByX CTOPOH 
OOJlbWUMH OCHOBaHMBMH yceMeHHbix XOHyCOB, 
OAHH K3 KOTOpblX HM66T 0KH3 a™ BWrpySKH 

rpyooflMcnepcHoi^ <ppaKU.nn TaepAoS cpasw, a 
BTopoi* HMeer okhb ann Bbtrpy3Kn 
BbiODKOftHcnepCHOfl dppaKL(wn, pa3MemeHHbiia b 
poTope KoaKcuanbHO ujneK, coflep»«iA«f nonwfl 
6apa6aH n yKpenneHHbie hs h©m bhtkm cni»pajw, 
Tpy6y nHtaHUB, pacrtono>tceHHyK3 b 6apa6aHe 
liiHeica, m ycTpo«CTBO ahh OTBOfla qjyraTa, npn 
3tom Macrw oiweKa, pacfsojioweHHtsie b KOHycax 
poropa, umbkjt npOTHBononottHoe HanpaB/ieHHe 
bmtkos cnnpa/iH (naTQHT CUJA 4037781, 8 04 B 
1/20, 2607.1977 r.) B npouecce 
MeHTpHdjympoBaHHB TaKan KOHCTpynMHB 
ooecneMUBaeT pasAeJienne TBepAoK dja3bi Ha 
rpySoAHcnepcHyio m BwcoKOfl^cnepcHyto 
djpatcmm. 

K HeAocTaTicaM ashho^ L^eHTpnqjyrn cneAysT 
OTHecTH HeBbicoKyio CTenenb unaccHqDnitaunn 
naepflofl $a3bs KoHCTpyKruaHwe oco6eHHOCTn 
AaHHOfl t^eHTptspy™ npeAonpeAen«»T to, ^to b 
KOHyce c OKHaMH flnn Burpy3KH 
rpyOoAncnepCHoB cppaKUM* nponcxoanT 


oca)KAeHne He ToribKO nacTnu sto« (ppa^m, ho 
n Hacrmu, BbicoxoAncnepcHO^ d>paKuWM tbspaoA 
cba3bi. KpoMe roro, co3AaH«e Soribujoro 
USHTpoeexcHoro nonn a to« nacTn poropa, rae 
nponoxoA^T oca>«eHHe rpy6oA«cnepcHo« 
(bpamm, npneofiwr k 60/ibtiiMM 3HepreT^HecKHM 
aaTpaTaw Ha TpaHcnoprnpoBaHne ocan*a. 

B ocHoey H3o6peTeHym nocTaaneHa jaAana 
co3AaTb raKyio MeHTpttepyry ans paaaeneHMH 
cycneH3nfl, b KOTopofl 3a omqt HOBoro 
KOHCtpyKTHBHoro peweHMS ncno/iHenHB poropa 
n ujHeita yaariocb 6« AOCT«myTb rexHi^ecKoro 
pe3yjibTara, saicnKwaiou^erocB b noBbttueHnn 
oreneHH unaocnqjuKauvw TBepAoft d583U no 
CTenenn AUcnepcHOcrn. 

flonojiHMTejibHbifl TexHH^ecKMfl pesynbtaT, 
flocTMraeMbifl npn Mcnonb30BaHnn aaHHoro 
w3o6peTeHHH, 3aKniwaeTCH s CHUweHWn 
3HepretK4ecKWX satpat na TpaHcnoprnpoeaHne 


texHkmecKHtf pesynbTaT 
AOCTuraercH tom, hto b MeHTpaqsyre ann 
paaaeneHUB cycnensnfl, BKrwwaioiMefl KOpnyc, 

yCTaHOBJieHHblR B HBM pOTOP, COCTOHU4Hfl H3 

4WiMHapa n cBHsaHHbix c hum c abvx ctodoh 
6onbUJnMn ocHoaaHMHMM yoeMeHHbix KOHycoB, 

OAMH M3 KOTOpblX MM6ST 0KH3 And eUrpy3KM 

rpy6oa«cnepcHofl qjpaxunn tbspao« cbasw, a 
Btopofl nveoT OKHa arm awrpyaKM 
awc»KoancnepcHofl qjpaiqMM TBepao» *a3W, 
pacnonoxteHHbii* b porope KoaKcuaiibHO LiiHeic, 
coaeofKamMfl no^bii* f5apa6aH n yKpen/ienHbie 
Ha H6M bwtkm cnnpajiH, Tpy6y nMTaHns, 
pacnono>tceHHyio b 6apa6aHe innera, m 
ycTpoflcTBO ans? OTBoaa 0yraTa, np« stom nacT* 
ujHeKa, pacnonoxeHHbie a (conycax poropa, 
MM8IOT npoTHBononoacHoe Hanpaanenne butkob 
cn«pajw, cxjrnacHO H3o6peTeHKio Ha Boafl ^sctm 
ttiHeKa, pacnonoxeHHOiS b i4nnnHflpe poTopa, 
8MTKM cnnpaiiK BbinO^HeHbt c TaKHM we 
HanpaBneHHBM naBHBKM, rax vi «a Mac™ wnena, 
pacno/io«eHHOfl BHyn-pn yceMeHHoro irony ca c 
OKHaMU anB ewrpyaxn BbicoKoancnepcHOfl 
0paiatMM Tsepaofl d>a3t>t, npn 3tom a^aMerp 
6oribUJero ocnoBaHMR yceMeHHoro KOHyca c 
OKHaMM ana BbirpysKM rpySoAUcnepCHoa 
dppaitunn TBepfloS* dja3bi MeHbiue ananieTpa 
UnraiHapa. 

KpOMe toto, ycTpoitaTBO ann OTBoaa dpyraTa 
8wno/iHe«o b suae HacocHOro Ko/ieca. 

AHartH3 conocTaaneHna c nanCo/iee 
6nn3KHM aHajiorOM CBWeTenbCTByeT, mto 
3aaB/ifieMaH uenTpudpyra om^aeTca tsm. mto 
na sees Mac™ lunexa, pacnonoweHHOifl a 
i^winHape poropa, bvitkm cnnpa/w Bwno/iHenbi c 
TawM *e HanpaanenneM naauBKM, ksk m Ha 
MacTK uweKa, pacno/ioxtSHHofl BHyTpw 
yceMeHHoro KOHyca c oxhsmm ana Bbirpy3Kn 
BbicoKoancnepCHOfi dppaKunn Taepaofi 4>a3bi, 

npM 3TOM flUaMBTp COJlbUjerO OCHOBaHMH 

yceMeHHoro Konyca c oxHaMM ann Bbirpy3KH 
rpyooAKcnepcHO* djpaKUnn TBepAoS* d>a3U 
MSHbuw AnaMeipa u,mm/xpa- 

Koomb Toro, ycTpoiJcTBO ann OTBoaa qsyrara 
Bbtno/ineHO b suae nacwcHoro Koneca, 

npuMUHHO-OTeacTBeHHas cBB3b MejKay 
coBOKynnocTbio cyiMecTBeHHbix np^snaKOB ^ 
AOCTuraeMbtx TexHWMecKKM pesy/ibTaroM 
txxrrowT b cneayKHneM. 

H3B6CTHO, MTO BWCOKOAMCnepCHafl d3pai«4M!l 

TBepaofl d)a3N, e ochobhom, ocawaaeTcn a 
UHflHHAPHMecicofl MacTM poropa B KOHUMeCXOi* 
MacTvt ycnoBun ocaxaeHMa awcQKoancnepcHo« 
(fcpaKUMt* TBSpaoi* cpa3bi KpaflHe 
He6naronp«BTHbi, BcneacTB^e r^apoa«HaMMKii 
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noroKa cycneHSiin b Konyce (tfaflHQpMaH id. A. 
"Pacner h KOHCTpynposaH*ie tuneKoebix 
iieHTpucpyr". M. "MaujuwocTpaewkie". 1981 r, 
133cTp ) 

B 3an8raeMoa ueHTpna>yre Ha Bcefl vac™ 
UJHeKa, pacnono>KeHHOiJ a u,tviwHApe POTopa, 
smtkh cnnpajiM awnonHeww C TaKMM Me 
HanpaeneHneM HaBUBwi. Kate m Ha Mac™ wHena, 
pacnonoweHHofl BHyrpn yceMewnoro KOHyca c 
OKHaM^ &nn BbirpysKn abicotcoAHcnepcHofl 
(DpaKUHw TBepfloW cpasw. CneaoaaTenbHo, a 
nepeMeaseHnn rpy6oAHcnepcHofl cppaKUH* 
raepAoi* cpasbi yHacTeytor roribKo bktkh Mac™ 
ujHeica, pacnoncoKeHHoi* a Konyce c okh3mh Ann 
Bbirpy3Kn rpyCoAvicnepCHofl cppaKuan reepAO* 
$a3bt, b KOTopoM npOMCxoAUT ocajKflaHne srofl 
0paKu>w. BbicoKOAWnepcHaH <t)pa«4na 
reepAofi cpasw, oca*AaeMan a u,wnwHflpe 
poTopa, nepeMemaercn a oopaTHyio cTopony c 
noMotubto BvtTKoa Mac™ liineKa. pacnonoaceHHoi* 
a u.mmnflpe poTopa. a rascxe butkob Mac™ 
ujHeica, pacnonoweHHoa BHyTpn KOHyca c 
OKnawn atsb swrpyaKu BbicoKoAWcnepcHofl 
0pBKU,m TaepAOW i>B3t,i TaKne KOMCTpyirrviaHbie 
ocoeeHHocTvt t43HTpv«Syrn ooecnevMBatoT ne 
CMeujUBaHite Me*Ay cooofl Macruu 
BbiooKOflHcnepCHOfl H rpySoAHcnepCHOW 
cJipaKUMt*, mto npnaoAHT x noawuieHnio 
itnaccMC&MKauuM tbspaoh ifcaabi 

B HaujeM n306peTSHnn ypoaeHb *ha*octh a 

KOHyCS C OKH8MH AHf 8birpy3KH 

rpy6oAncnepcH0C* cppaKuaw TsepAot* cpa3U 
mojkst ycTaHaa/iHBaTbcsi o6cny*cviBatoui,nM 

nepCOHSUlOM H MOJK0T paBHHTbCH Hynio. 3to 

npnaoAW k noawujeHMio creneHU pasAenenns 

TBSfV(Ofl <t>a3bL K BbtflenSHHtO B K0HyC9 C OKHaMVi 

Art* abirpy3Kn rpyoOAUcnepCHoa cppawiMH 
npenMyiAecraeHHo mqcthm 3T0fi cppaKUMM. 

3sTpaTw sHeprww wa TpaHcnopTHpoeaHne 
ocaAKa saancHT npnwo nponopquoHanbHo ot 
aenuMMHu uenrpoeewHofl cunbi npn*nMaioiAei* 
ocaAOK k BHyTpewHefl noeepxHocTn poropa B 
caoio cNepeflb L|8wrpo6e)KMafl curia npnMo 
nponopuMOHanbHa BHyTpeHHeMy A*aM©Tpy 

190 B 5 sananseMOM *3o6peTeHnn A^aMerp 
gojibofero cscHoaanuR yceMenHoro Kowyca 
poropa c otwaMH Ann BwrpysKM 
rpy6oA«cnepcHofl appaKUHW MeHbiue AnaM6Tpa 
oooTB8TCTBy»oinero KOHyca a naTewTe ■ aHanore. 
CneAoaaTenbHO, sweprerimecicwa 3aTpaTbt Ha 
rpaHcnopTHposaHwe ujh©kom ocaflKa aAonb 
crenoK Kowyca c oKHaMM Ann Bbtrpysicw 
rpyooAwcnepcHofl cppaKLpw hh*b, m©m a 
6nnwai<UJeM aHanore nocKo/ibxy Ann 
npoMbitufieHHbix cycneH3*fl rpyooAHcnepcHan 
0paKunn no wacce cocTaarmeT 50-80% ot 
Maccw Bcei* rBepAof* *paKUHn cycneH3nn, 
oCiijue aaTpaTbi aneprnn Ha TpaHcnopTuposaHHe 


CyiAHOCTb nsoCpeTewnfl noncHBeTCH 
MepT9>KaMM, rAe Ha c|wr 1 noicasaH o6imv»« bha 
i^6HTpn(|syrvi. Ha cpnr.2 - y3en ccwneHeHUH 
mift^HApa n yceMeHHoro KOHyca c okhbmh Ann 
Bbirpy3KH rpyooAMcnepcHoa o>paKUHn raepAoa 

C$>33b(. 

14eHTpn0yra Ans? pa3AeneHii« cycneH3ntf 
coctout M3 xopnyca 1 , porapa 2, Bbino/iweHHoro 
us rpax nacre!*: i^nnnHApa 3, yceveHworo 
KOHyca 4 c oKwaMU Ann awrpy3KM 
rpyooAwenepcHO^ 4>paKunn TBepAoiS 0asb> 5, 
yceneHHoro KOHyca 6 c okhbmh Ann aurpysKM 
BwcotcoAUcnepcHofi 0paxmin reepAotf cpasw 7 
Hpn 3Tom AKawerp 6onbUJaro ocHoaaHUH 
yceMSHHoro Konyca 4 c oKwavm Ann BbirpysKn 


rpyCoAMcnepcHotS cfipaKunn Mewbiue A^awsTpa 
i(nn^HApa 3 

BHyTpn poropa 2 KoaKcuanbHO BMy 
pacnono)K8H luwex 8, npeACTasriHtoiMH^ co©ofl 
nonbiS 6apa6aH c HaB«To« na weM cnwpanbio, 
bmtkm KOTopo^ nepneHAHKyfinpwbj oSpasyiotAHM 
poTopa. LUwex 8 BbinonHen m rpex Macre^ 
MacTb 9 UJHQKa 8 pacnonrotceHa BHyTpn 
yceMeHHoro Kowyca 4 c okhsmh Ann ewrpysxn 
rpy6oAMcnepcHotS cj)paKAtiM TBepAoiS $a3w. 
MacTb 10 tuHerat 8 pacnonoweHa awyTpn 
i^wnwHApa 3 n MacTb 1 1 ujHeKa 8, pacnctno*ena 
BHyTpn yceMeHHoro Konyca 6 c OKHaMW Ann 
Bbirpy3Kn abicoKOAUcnepcHoi^ #paxu*M. MacTb 9 
luweKa 8 nMeeT HanpaeneHtte HasnaKu cnnpann 
npaaoa, a Mac™ 10 n 11 uinesca 8 MMetoT 
HarpasneHne naanaKH cnnpsuin fieeoe 
HaHTpucpyra coAepjtcuT rpygy nMTanun 12. no 
xoTopofl noAaeTCs cycneHsna m ycTpoflcrBO Ann 
oTBoAa *yrara 13. Koropoe awnonHeno, 
wanpuMep, a anfle HacocHoro Koneca. BHyTpn 
aiHe<a 8 oacnonojKewo pasroHwoe ycTpo^CTBo 
14 ahb npnAannfl cycneHs^M oxpyKHofl 

CKOpOCTW, 6nH3KO(< K OKpyttHOi* CKODOCTH 

poTopa. B ^acTH 9 niweKa 8 awnonHeHw 
aarpyaoMHbte oTBepcTus 15, a a Mac™ 10 luweKa 
8 BbinonweHbi oxna OTBoaa *yraTa 16. 

UeHTpn0yra paCoTaeT cne/y^W* 


fl0Ane)icaU4as> paaAeneHkiio cyoneH3nn 
noAaeTCfl no Tpy6e nmaHUB 12 n, Aa^^a^cb 
BAortb 6apa6aHa tuweKa 8, Aoc™ra»T 
pasrOHHoro ycTpo^CTaa 14. Porap 2 m ujhok 8 
apaiyaioTCH a OAny cTopowy, ho c pa3wbiMn 
ckopocts>M(^ Mepea 3arpy30HHwe oTBepcTWH 15, 
BbinonHeHHwe a mbctm 9 tuHeKa 8, cycneH3nsi 
noAaeTcft a porop 2, rAe noA ab**ctb*19m 
ueHTpo6e«nbix own, co3AaBa»Mbix BpamenneM 
poropa. nponcxoAHT ee pa3AeneHMe BwaMa^e 
wawBonee TtDKenan rpyCoAKcnepcwaH cppaKunn 
orfipacbiBaeTCfl k creHKaM yceMeHHoro Konyca 4 
c oKHavn Ann ewrpy3KH rpyCoAncnepcHOit 
typaxnm, ocBoCowflaeTCP ot s»(hakooth, a hotom 
BbirpyxaeTCH c noMoutbw Macrrn 9 ujMeKa 8 
Mepes OKHa 5 ahb awrpyaKu rpyooflUcnapcHow 

CppaKUMM TBOPAOA $33bl Hp* 3TOM cycneHsvw. 

coAep^amasi ewcoKOAMcnapcHyio <tjpaKu.wo, 
AevxceTCH a npOTMBononojKHOM HanpaaneHnK 
BAonb t^nnwHApa 3 n yceMSHHoro Konyca 6 c 
okhbmh Ann BbirpysKW BwcoKOAwcnepCHofl 
0paKi4HW B npouecce 3Toro ABvsMeHMB 
npowcxoAWT nocTeneMHoe ocaKAenne 
BwcoKOAwcnepwoa *paicMMw TBepaoB a>a3bi Ha 
BHyTpeHHew noeepxMocTki poTopa 2 w 
ocao6c»KfleHne ee ot jkhakoctm Ha yce^eHHOM 
xoHyce 6 OSpa30Baeai*iite« ocaAox 
nepewemaeTca « BbirpyxaeTCH m ueHTpn0yrn c 
noMoiAbio MacTki 10 ujHeKa 8, a Taiwee Macrw 11 
tuwera 8 Mepes okhb 7 Ann awrpysKM 
abicoKOAMcnepcHofl ^pskuhh TaepAOii (fcasbi. 

TaKKM oBpaaoM, cycrteHsnsi n ocaAOK 
awcoKOAncnepcHofl cppa^Mn tbbpaoH o>a3bi 
ABKwyTc* s oahom HanpasneHUvs, 8 3c+ie 
nepexoAa nunnHApa 3 poropa a ycsMewHw* 
xoHyc 6 c oKnaMM Ann Byrpy3xvi 
BbKOKDflwcnepcHo« cppanunn cpyrar Mepes okhb 
OTBOAa c>yraTa 1 6 nonaAaer a oiweK, a noToM c 
noMOUibto ycTpoBcTBa Ann otboa3 cpyraTa 13 
BbiTOfiHeHHoro, HanpvtMep, b avt/sa HacocHoro 
roneca, yAanneTcn us 4aHTp*t0yrw. 

<J>opMyna M3o6peTeHMn: 

1 L4ewrpvKj>yra Ans pa3aenenw cycneH3nit, 
B*ntcNaiouj,an Kopnyc, ycTanoaneHHW^ a hom 
porop. cocTofliAVtw us uwrtHHApa n cBMaHWbtx c 

HUM C AByX CTOpOH 60f!bUJMMW OCHOBaH^BMH 


CM 
00 


3 
on 


yce^eHHwx KOHycoe, oahh H3 Koropwx wMaei 
OK Ha abirpy3(tn rpy6oAHcnepCHOia *paKL(Hvs 
TBepjjofl 4>a3bi a flpyroft mmqqt okhs Ann 
Bwrpy3KH BbscoKOAncnepcHOfi <t>paittiHn rsepfloS* 
0a3W, pacnonoJKeHHbi^ b poTope Koascc*anbHo 
ujHen, ooAepjtomnvi nonbifl SapaCaH h 
yKpenneHHwe na h&m bhtkh cn«pann, rpygy 
n^TSHnfl, pacnonoxeHHyio 8 6apa6aHe yuHOKa, w 
ycipoftcTBo Ann oTBOAa 0yraTa, npn 3tom mscth 
mmm, pacnonowBHHwe b Konycax poTopa. 
wvtetCT npoTneononowHoe Hanpae/ieHHe bhtkob 
crwpa/i*. oniHMatoinaflCfl tbm. mto na acefl 
yacTn tUHasa, pacnonoKeHHOfl a L^/WHApe 


poropa butkh emparm BbinortHeHbi c tbkhm we 
HanpaanennaM HaauBKn, KaK h Ha mscth tunera, 
pacnonoweHHOfl BHyrpn yceMeHHoro KOHyca c 

OKH8MH Af1« Bbtrpy3KH BblCOKOAUCnepCHOi* 

cppa*u*n TBepaofl cpa3W, npn 3tom AnaMaTp 
BofibUiero ocHOBaHkiss ywNeHHoro Konyca c 
oKHaMM ahh Bbirpy3Kn rpy6oAncnepCHo& 
cppaicuHM TBepAofl ($ia3U MeHbiue A^aMeTpa 

S4MJ1HHApa. 

2. L4eHTpn0yra no n 1, ouwwatoinaflCfi tbm, 
mto ycTpoflCTBo Ann otboas cpyraTa BbinonwaHO 
b BUfie HacocHoro Koneca 
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YpOSHM HCH&KOCTH B 

PWhux nacrax poTopa 
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(54) A CENTRIFUGE FOR SEPARATION OF SUSPENSIONS 


The invention relates to the equipment employed for separation of suspensions, and can be suitably 
used for sewage treatment. The claimed centrifuge includes a housing, a rotor disposed in said 
housing and consisting of a cylinder and of truncated cones coupled to both sides of said cylinder by 
their larger bases. One of them has windows for discharging the solid phase coarsely dispersed 
fraction; and the other of them has windows for discharging the solid phase finely dispersed 
fraction. The rotor accommodates an axially positioned screw conveyor that includes an hollow 
drum and spiral turns secured on said drum. The screw conveyor's portions positioned in the rotor 
cones have the opposite direction of said spiral turns. The spiral turns on the screw conveyor's 
portion positioned within the cylinder have the same spiral arrangement as on the screw conveyor's 
portion inside the truncated cone having the finely dispersed fraction discharge windows. Diameter 
of the larger base of the truncated cone hav ing the windows for discharging the coarsely dispersed 
fraction is smaller that the cylinder diameter. The rotor is provided with a supply pipe and a device 
for withdrawing the centrifugally separated matter. The invention provides an improved sizing of 
the solid phase in terms of degree of dispersivity, and a reduced energy consumption for 
transportation of the sediment. 1 dependent claim, 2 Figs. 
Description of the Invention 
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The invention relates to the equipment employed for separation of suspensions, and can be 
suitably used for sewage treatment. 

The centrifuges of continuous operation, that discharge the sediment with the use of a screw 
conveyor, have been extensively used for separation of the suspensions containing an insoluble solid 
phase. 

These centrifuges feature a non-perforated rotor having a screw conveyor co-axial ly disposed 
in said rotor. Said rotor and screw conveyor rotate in the same direction, but with different 
velocities, so that the screw conveyor conveys the produced sediment along the rotor to the 
discharging windows. Depending on a combination of direction of movement of sediment in rotor 
and that of a suspension, centrifuges are classified into the counter-flow centrifuges, wherein 
sediment moves against the suspension flow, and the straight-flow centrifuges wherein said 
directions coincide. 

In prior art known is a counter-flow centrifuge that includes a housing, a rotor of the 
cylindrical-conicaf shape, a screw conveyor for discharging a sediment and being implemented in 
the form of an hollow drum equipped with a spiral, a supply pipe that delivers a suspension into a 
centrifuge, an acceleration-imparting device, and windows for discharging the solid phase, and 
draining windows that discharge the centrifugally-separated matter (Centrifuges for solids (Liquid 
separation KHA Humboldt Verlag. Postf 910457 D-5000 Koln, Germany). 

In said design, a suspension fed into the rotor via the supply pipe, flows to the draining 
windows arranged near the broad end of the rotor, and the settled solid phase is conveyed by the 
screw conveyor in the opposite direction. Among the disadvantages of this centrifuge, noted is an 
insufficiently high quality of separation of the liquid and solid phases due to the problem of stirring- 
up of the sediment conveyed on the screw conveyor by the suspension that moves against the 
sediment. 

in respect of the technical essence and the attained effect, the centrifuge most pertinent to 
this invention is the suspension-separating centrifuge that includes a housing, a rotor positioned in 
said housing and consisting of a cylinder and of truncated cones coupled to both sides of said 
cylinder by their larger bases, one of which cones has windows for discharging the solid phase 
coarsely dispersed fraction; and the second cone has windows for discharging the solid phase finely 
dispersed fraction; said rotor accommodating an axially positioned screw conveyor that includes an 
hollow drum and spiral turns secured on said drum, a supply pipe disposed in the screw conveyor's 
drum, and a device for withdrawing the centrifugally-separated matter; the screw conveyor's 
portions positioned in the rotor cones have the opposite direction of said spiral turns (US Patent 
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4037781, B 04 B 1/20, 26.07.1977). This design, in the course of centrifuging, provides separation 
of the solid phase into the coarsely dispersed and finely dispersed fractions. 

Among disadvantages of this centrifuge, noted is an insufficiently high degree of sizing of 
the solid phase. Due to the design features of said centrifuge, in the cone having windows for 
discharging the coarsely dispersed fraction not only particles of said fraction but also those of the 
solid phase finely dispersed fraction have to be settled. Besides, creation of a large centrifugal area 
in the rotor portion, where the coarsely dispersed fraction settles, results in a greater energy 
consumption for conveyance of the sediment. 

This invention is aimed to provision of a centrifuge for separating suspensions, wherein a 
novel design approach for implementing a rotor and screw conveyor will achieve the contemplated 
technical result of an improved degree of sizing of the solid phase with respect to degree of 
dispersivity. 

An additional technical result achieved through the claimed invention consists in a reduced 
energy consumption for conveyance of sediment. 

Said technical result is achieved as follows: in a centrifuge intended for separation of 
suspensions and including a housing, a rotor positioned in said housing and consisting of a cylinder 
and of truncated cones coupled to both sides of said cylinder by their larger bases, one of which 
cones has windows for discharging the solid phase coarsely dispersed fraction; and the second cone 
has windows for discharging the solid phase finely dispersed fraction; said rotor accommodating an 
axially positioned screw conveyor that includes an hollow drum and spiral turns secured on said 
drum, a supply pipe disposed in the screw conveyor's drum, and a device for withdrawing the 
centrifugally-separated matter; the screw conveyor's portions positioned in the rotor cones have the 
opposite direction of said spiral turns; according to the invention: along the whole portion of the 
screw conveyor that is positioned in the rotor cylinder, the spiral turns have the same arrangement 
direction as in the screw conveyor's portion that is disposed within the truncated cone having 
windows for discharging the solid phase finely dispersed fraction; diameter of the greater base of the 
truncated cone having windows for discharging the solid phase coarsely dispersed fraction being 
smaller than the cylinder diameter. 

The device for withdrawing the centrifugally separated matter is implemented as an impeller. 

Comparative analysis of the claimed invention with the most proximate analogue finds that 
the claimed centrifuge is characterized in that the claimed centrifuge is characterized in that along 
the whole portion of the screw conveyor that is positioned in the rotor cylinder, the spiral turns have 
the same arrangement direction as in the screw conveyor's portion that is disposed within the 
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truncated cone having windows for discharging the solid phase finely dispersed fraction; diameter of 
the greater base of the truncated cone having windows for discharging the solid phase coarsely 
dispersed fraction being smaller than the cylinder diameter. 

Further, the device for withdrawing the centrifugally separated matter is implemented as an 
impeller. 

The causa! nexus between the set of essential features and the attained technical result is as 
follows. 

The solid phase finely dispersed fraction is known mainly to settle in the rotor's cylindrical 
portion. In the conical portion, conditions for settling of the solid phase finely dispersed fraction are 
extremely unfavourable due to the hydrodynamics effects of the suspension flow in a cone 
(Feinerman I.A., "Analysis and design of the screw-conveyor centrifuge", M.: "Machinostroyeniye" 
publishers, 1981, 133 pp.). 

In the claimed centrifuge, along the entire portion of the screw conveyor disposed in the 
rotor cylinder, the spiral turns are arranged in the same direction as on the screw conveyor's portion 
in the truncated cone having windows for discharging the solid phase finely dispersed fraction. 
Hence, in movement of the solid phase coarsely dispersed fraction participate only the turns of 
screw conveyor's portion positioned in the cone having windows for discharging the solid phase 
coarsely dispersed fraction, in which cone said fraction is settled. The solid phase finely dispersed 
fraction, that has been settled in the rotor cylinder, moves in the opposite direction using the turns of 
the screw conveyor's portion disposed in the cylinder's rotor, and also using the rums of the screw 
conveyor's portion disposed within the cone having windows for discharging the solid phase finely 
dispersed fraction. These structural features of the claimed centrifuge eliminate any mixing of 
particles of the finely dispersed and coarsely dispersed fractions, which improves the solid phase 
sizing. 

According to the invention, a liquid level in the cone having windows for discharging the 
solid phase coarsely dispersed fraction can be pre-set by an operator and may be the zero level. This 
leads to an higher degree of separation of the solid phase, and this feature, in the cone having 
windows for discharging the solid phase coarsely dispersed fraction, allows separate particles of 
predominantly that fraction. 

Consumption of the energy for conveying the sediment is in direct proportion to a value of 
the centrifugal force that presses the sediment to the rotor inner surface. In its turn, the centrifugal 
force is in direct proportion to the rotor inner diameter. 


In the claimed invention, diameter of truncated cone's larger base in the rotor's cone having 
windows for discharging the solid phase coarsely dispersed fraction is smaller than diameter of the 
corresponding cone according to the patent being the most proximate analogue of this invention. 
Thus, consumption of energy for conveying the sediment by the screw conveyor along walls of the 
cone having windows for discharging the solid phase coarsely dispersed fraction is lower than in 
said most proximate analogue. For the reason that for the commercial suspensions, the coarsely 
dispersed suspension amounts to 60-80% of weight of the whole solid fraction of a suspension, then 
the overall consumption of energy for sediment conveyance are lower as compared with the 
analogue. 

The essence of the claimed invention is explained by the accompanying drawings where Fig. 
1 shows a general view of the claimed centrifuge; and Fig. 2 shows the assembly that establishes 
joint between the cylinder and the truncated cone having windows for discharging the solid phase 
coarsely dispersed fraction. 

The claimed centrifuge for separation of suspensions consists of housing 1, rotor 2 
implemented as three portions: cylinder 3, truncated cone 4 having windows for discharging the 
solid phase coarsely dispersed fraction 5, truncated cone 6 having windows for discharging the solid 
phase finely dispersed fraction. Diameter of the larger base of truncated cone 4 having windows for 
discharging the solid phase coarsely dispersed fraction is smaller than diameter of cylinder 3. 

Rotor 2 accommodates screw conveyor 8 disposed co-axially with said rotor; said screw 
conveyor being an hollow drum provided with a spiral arranged thereon, turns of which spiral being 
perpendicular to the rotor's generatrices. Screw conveyor 8 consists of three parts. Part 9 of screw 
conveyor 8 is disposed within truncated cone 4 having windows for discharging the solid phase 
coarsely dispersed fraction; portion 10 of screw conveyor 8 is disposed within cylinder 3, and 
portion 1 1 of screw conveyor 8 is disposed within truncated cone 6 having windows for discharging 
the solid phase finely dispersed fraction. Portion 9 of screw conveyor 8 has the right direction of the 
spiral arrangement; and portions 10 and 1 1 of screw conveyor 8 have the left direction of the spiral 
arrangement. The centrifuge comprises supply pipe 12 that delivers a suspension, and a device for 
withdrawing the centrifugally-separated matter 13, said device being implemented, for example in 
the form an impeller. Within screw conveyor 8 accommodated is acceleration-imparting device 14 
that imparts peripheral velocity to the suspension, said peripheral velocity approximating that of the 
rotor. Portion 9 of screw conveyor 8 has discharging ports 15; and portion 10 of screw conveyor 8 
has windows for withdrawing the centrifugally-separated matter 16. 

The claimed centrifuge is operated as follows. 
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A suspension to be separated is delivered via supply pipe 12 and, while moving along drum 
8, reaches the acceleration-imparting device 14. Rotor 2 and screw conveyor 8 rotate in the same 
direction, but at different velocities. The suspension, through charging ports 1 5 in portion 9 of screw 
conveyor 8, enters rotor 2, where under the action of centrifugal forces provided by rotation of the 
rotor, said suspension is caused to be separated. First, the heaviest coarsely dispersed fraction is 
thrown onto walls of truncated cone 4 having windows for discharging the solid phase coarsely 
dispersed fraction, then is freed form the liquid it contained, and after that is discharged using 
portion 9 of screw conveyor 8 through windows 5 for discharging the solid phase coarsely dispersed 
fraction. As this occurs, the suspension, containing the finely dispersed fraction, moves in the 
opposite direction along cylinder 3 and truncated cone 6 having windows for discharging the solid 
phase finely dispersed fraction. When said movement takes place, the solid phase finely dispersed 
fraction gradually settles on the inner surface of rotor 2, and said fraction is being freed from its 
liquid on truncated cone 6. The sediment so produced is removed and discharged out of the 
centrifuge by portion 10 of screw conveyor 8 and also by portion 1 1 of screw conveyor 8 through 
windows 7 for discharging the solid phase finely dispersed fraction. 

Thus, the suspension and sediment of the solid phase finely dispersed fraction both move in 
the same direction. In the area where the rotor's cylinder 3 changes over into truncated cone 6 
having windows for discharging the solid phase finely dispersed fraction: said centrifugally- 
separated matter, via the windows 16 for withdrawing the same, fails on the screw conveyor, and 
then, with the use of the device for withdrawing said matter 13, implemented, for example, in the 
form of an impeller, is removed out of the centrifuge. 
CLAIMS 

1. A centrifuge for separation of suspensions, comprising a housing, a rotor positioned in said 
housing and consisting of a cylinder and of truncated cones coupled to both sides of said cylinder by 
their larger bases, one of which cones has windows for discharging the solid phase coarsely 
dispersed fraction; and the second cone has windows for discharging the solid phase finely dispersed 
fraction; said rotor accommodating an axially positioned screw conveyor that includes an hollow 
drum and spiral turns secured on said drum, a supply pipe disposed in the screw conveyor's drum, 
and a device for withdrawing the centrifugally-separated matter; the screw conveyor's portions 
positioned in the rotor cones have the opposite direction of said spiral turns; characterized in that 
along the whole portion of the screw conveyor, that is positioned in the rotor cylinder, the spiral 
turns have the same arrangement direction as in the screw conveyor's portion that is disposed within 
lhe truncated cone having windows for discharging the solid phase finely dispersed fraction; 
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diameter of the greater base of the truncated cone having windows for discharging the solid phase 
coarsely dispersed fraction being smaller than the cylinder diameter. 

2. The centrifuge as claimed in Claim 1, characterized in that the device for withdrawing the 
centrifugally-separated matter is implemented in the form of an impeller. 


